Background: Despite the knowledge that alcohol and drug use are risk factors for suicide, the change in outcomes from testing urine drug screens is a point of contention between emergency physicians and psychiatrists. The influence of alcohol levels on disposition from the emergency department has never been tested.
Introduction
The assessment and formulation of risk in patients with suicidal ideation is a complex process. The first step in evaluating patients with psychiatric complaints in the Emergency Department (ED) setting is typically a history and physical examination. This is commonly termed "medical clearance", although many experts have urged that this term be dropped from clinical use [1] [2] [3] [4] . In many emergency departments, however, the assessment of suicide risk is further performed by professional mental health workers. Commonly, these mental health workers request laboratory assessments of substance use, despite the fact that the utility of routine laboratory testing has been criticized in both experimental studies [5] [6] [7] as well as expert guidelines regarding the screening of psychiatric patients in the ED [8] [9] [10] . Nonetheless, at least one study has indicated that many emergency physicians are routinely required to obtain labs for psychiatric patients [11] . In this study, Broderick and colleagues randomly surveyed 290 emergency physicians, finding that approximately 35% were required to perform certain routine laboratory tests, even though few respondents believed routine testing was necessary during a psychiatric medical screening exam.
In theory, of course, knowledge about exposure to drugs of abuse could potentially alter diagnosis and disposition from the emergency department. However, such routine testing is a point of contention with many emergency clinicians, as it is believed that such testing may not affect patient safety and outcomes. Interesting-
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ly, although emergency physicians are often required to obtain alcohol testing for mental health patients as well, there have been few studies investigating the utility of this testing in the ED. This is somewhat surprising, as patients with suicidal patients are at increased risk of suicide following discharge from either the emergency department or inpatient psychiatric unit [12] [13] [14] [15] [16] . Alcohol and drug use are thought to elevate this risk of suicide, particularly if patients are more impulsive while intoxicated [11, [16] [17] [18] [19] [20] [21] . Thus, routine testing may be more useful in patients with thoughts of self-harm.
The purpose of this study therefore was to assess the association between evidence of drug use, evidence of alcohol use, and patient disposition in a select group of mental health patients, namely those who presented with Suicidal Ideation (SI) at ED triage.
Methods

Study design
The XXXX mandated universal suicide screening for all patients in the emergency department beginning September 1, 2011. This study was a structured medical chart review of a historical cohort of patients over five months (9/1/11-2/28/12) who screened positive for SI at triage, documented in the chart as "Does the patient express suicidal ideation (Y/N)?", at two EDs. Alcohol and urine drug testing are expected by psychiatric consultants, and are mostly ordered routinely in the EDs. Both EDs belong to a single university system and have a combined annual census of approximately 65,000 visits per year. This study was approved by the local Institutional Review Board committee (IRB) prior to data collection.
Selection of participants
The cohort was identified by a simple electronic query of the Electronic Medical Record (EMR). Patients were included if they screened "yes" for the triage screening question and were at least 18-years-old. Patients were excluded if physician or nursing notes indicated that this documentation was in error; if the patient was incarcerated (since these patients are not typically admitted); if they were transferred from the local County Mental Health (CMH) facility, as patients transferring from this facility are not generally treated for their SI in the ED, but rather come for treatment of medical conditions and are transferred back for treatment of their mental health condition; or if they expired or left the ED prematurely (i.e. against medical advice or eloped).
Data collection and processing
Data abstraction of medical charts for eligible patients was conducted utilizing a pre-specified data abstraction tool by at least two trained research associates who were blinded to study purpose. All data were subsequently checked for outliers and nonsensical values. Finally, data for 25 patients were manually re-abstracted using a random integer generator to select patients at random [22] . The reliability of key variables was then compared using Cohen's kappa.
Variables queried from the EMR included triage date/time, age, gender, and chief complaint. Additional results were abstracted from the EMR for presence on the UDS of amphetamines, barbiturates, cocaine, methadone, PCP, propoxyphene, or cannabinoids (as measured by the UDS); alcohol levels (as measured either by the Alco-III breathalyzer® or serum); final disposition (discharge, admission, or transfer), stated future suicide intent (typically documented in the psychiatrist notes); serious current attempt, defined as any attempt which might plausibly end the patient's life (such as fall from high height, etc); any history of psychiatric hospitalization; and current psychiatric treatment. On the UDS, benzodiazepines/opioids/oxycodone was excluded so as to prevent inclusion of patients who might have received these medications in the emergency department or prior to arrival.
Primary data analysis
Two separate logistic regression analyses were conducted using patient visit as the unit of analysis, comparing patients who were either admitted or transferred for further care to patients who were discharged home to determine the independent association of several clinically relevant predictors. The first model was constructed using only patients with documentation of alcohol testing and included the following predictors: A positive alcohol level, age, a previous suicide attempt, a serious current attempt, stated future intent of suicide, current psychiatric treatment, and any history of psychiatric hospitalization. The second model was constructed using only patient visits with documentation of a urine drug screen and utilized the following predictors: Any positive finding on a urine drug screen as defined above, age, a previous suicide attempt, a serious current attempt, stated future intent of suicide, current psychiatric treatment, and any history of psychiatric hospitalization. In an additional step, chi-square analysis was used to test the association of the subsets of serious attempts and alcohol use and current suicidal ideation and alcohol use. All statistics were performed using R Studio 0.88.485 (running R version 3.2.2). All variables in both logistic regression models were tested for collinearity using variance inflation factors calculated with package "car" before inclusion into the model. Variables with VIF > 2.5 were dropped from further analysis.
Results
A total of 535 patient visits, representing 477 unique patients, were initially identified as screening positive for SI during the study period. Interrater reliability on data abstraction was strong (Cohen's Kappa = 0.88). After applying all inclusion and exclusion criteria, 428 visits were included for analysis. The mean age was 42.4 years (range 18-95; 37% female). Of the 428 patient vis-its that screened positive for SI, 55% of patients were admitted or transferred and 45% were discharged. 349 different visits (82% of total) had a Blood Alcohol Level (BAL) measured. ED clinicians found measurable alcohol levels in 103 patient visits (30% of visits in which alcohol was tested), with an average level of 170 mg/ dL. All variance inflation factors were < 2, and so all variables were retained in the final model (Table 1) .
In a logistic regression analysis controlling for other variables likely to important for admission in patients with SI, patients with no measurable alcohol level were more likely to be admitted or transferred for further care than patients without measurable alcohol levels. Patients with a serious attempt and stated future intent were also likely to be admitted. In chi-square analysis of a subset of these patients, however, alcohol was not associated with disposition (serious attempt: p = 1; stated future intent: p = 0.11).
337 patient visits (79% of total visits) had a UDS measured, with 126 (37.4%) screening positive for any measured substance (Table 2 ). In general, the same variables in the previous model were significant with all variance inflation factors less than 2. The only exception was that patients with a negative urine drug screen were only marginally more likely to be admitted or transferred for further care. Unlike the model including alcohol intoxication, however, this difference was not statistically significant (Table 3) . Urine drug screening did not prove more useful in subsets of patients with serious attempts (p = 0.48) or stated future intent (p = 0.28).
Discussion
The assessment and formulation of risk in patients with suicidal ideation is a complex process [17] . In many emergency departments, this is carried out by professional mental health workers who, during information-gathering, often request laboratory assessments of substance use. In theory, of course, knowledge about exposure to drugs of abuse could potentially alter diagnosis and disposition from the emergency department. However, this study confirms several previous studies which have indicated that this is not the case (Table 4) ; [5] [6] [7] [23] [24] [25] [26] . Many of these studies are not prospective and have not attempted to account for other factors which might impact admission decisions by emergency clinicians. This may be problematic as detailed below. However, based on studies of this type, the American College of Emergency Physicians in a 2006 guideline stated that "Routine urine toxicologic screens for drugs of abuse in alert, awake, csooperative patients do not affect ED management and need not be performed as [26] 392 PES Prospective randomized PES No *see text for description; Before/after design asking physicians whether results of UDS altered care plans; Other labs and elements of the history/physical included in analysis; physicians allowed to order screens for all patients based on clinical judgment. 
Limitations
There are several limitations in this study that are inherent to any retrospective review. Positive UDS do not necessarily indicate intoxication or even active agent in the blood at the time of evaluation, since these screens are quantitative, not qualitative. In addition, there is no way of distinguishing false positives and false negatives on these screens. Finally, this study is limited to the density of documentation made by the treating clinicians.
Conclusions
Suicidal patients presenting to the emergency department are often discharged home. Even after controlling for other potentially confounding variables, disposition decisions may be associated with the results of alcohol testing and marginally related to results of urine drug testing. While our data is preliminary and requires larger numbers of patients, more prospective data, and perhaps control over more variables including type of psychiatric illness before confirming its external validity, based on this data ED physicians may be inappropriately discharging suicidal patients from the ED. Consistent with previous studies, the UDS should be used sparingly and only for patients who have a clinical question unanswered based on initial clinical encounter, similar to other lab work and imaging required for medical clearance of SI patients. part of the ED assessment", although this was listed as only a Level C recommendation [27] . Later recommendations from ACEP have echoed this sentiment, although have not explicitly addressed urine drug screens [10] .
Notably, only one prospective study in the literature by Eisen and colleagues attempted to control for the potential influence of other factors important for admission decisions [23] . In this study, physicians were asked about care plans for the patient, shown the results of the patient's UDS, and then immediately interviewed again about care plans for the patient. Eisen and colleagues concluded that the urine drug screen is "rarely helpful" in changing patient care management in the ED, although this study may be limited by the use of self-report methodology, the immediate repetition of questions, and the use of a general ED population instead of only mental health patients.
Most of the other studies, however, have reached negative conclusions by examining the simple association between drug testing and final disposition, but previous such studies have not investigated alcohol testing. The study presented here suggests not only that emergency physicians are potentially using alcohol testing to incorrectly discharge patients who are at presumably higher risk of suicide, but that previous studies regarding ED disposition must be interpreted with caution since complicated decisions about admission were often reduced to simple associations (i.e. admit/ discharge). This approach may have serious methodological limitations, since it lumps together many different types of psychiatric patients (and in some cases, may even combine them with non-psychiatric patients). In addition, simple associations potentially ignore other confounding factors such as severity of the mental illness or whether the patient changes their report of suicidal ideation, which may have a greater effect on the ED course or disposition. Finally, assessment and formulation of suicide risk are complex processes, and it is reasonable to believe that mental health workers -like emergency physicians -use multiple pieces of information to help inform this complex decision-making. Thus, studies investigating only simple associations may be too simplistic to model clinical practice.
Of note, the direction of association between alcohol testing and suicide is somewhat surprising in this sample, as patients without alcohol levels are more likely to be admitted or transferred than those with measurable levels. Although alcohol use has been identified as an independent risk factor for suicide [11, 16, 20, 21] , patients with SI and evidence of substance abuse in the study institution are sometimes treated in a less restrictive outpatient setting, thus saving scarce mental health beds for patients with more severe illness. It is also possible that ED physicians are potentially discharging patients at presumably higher risk of suicide.
